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(57) Abrégé/Abstract:
This invention relates to a ventilated toilet system for removing obnoxious odors from the toilet bowl and includes integral vent

channels formed along the base and the back inside of the water tank, and a vent adapter mounted inside the passage that directs
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(57) Abrégé(suite)/Abstract(continued):

the flow of ventilating air along the vent channels to an exhaust pipe and discharges it by a remote in- line exhaust fan to the outside
atmosphere. The adapter is attached to the base of the overflow flush valve pipe or, conversely, designed to be an integral part of
the overflow flush value pipe, itself, and is positioned to connect the base vent channel of the water tank to the toilet water inlet
chamber of the bowl for passage of ventilating air, and to connect the overflow flush valve pipe to the water inlet chamber for
passage of flush water.



Abstract

This invention relates to a ventilated toilet system for removing obnoxious odors from the
toilet bowl and includes integral vent channels formed along the base and the back inside of the
water tank, and a vent adapter mounted inside the passage that directs the flow of ventilating air
along the vent channels to an exhaust pipe and discharges it by a remote in-line exhaust fan to
the outside atmosphere. The adapter is attached to the base of the overflow flush valve pipe or,
conversely, designed to be an integral part of the overflow flush value pipe, itself, and is
positioned to connect the base vent channel of the water tank to the toilet water inlet chamber of
the bowl for passage of ventilating air, and to connect the overflow flush valve pipe to the water

inlet chamber for passage of flush water.
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IMPROVED VENTILATED TOILET
Field of the Invention

Embodiments ofthe present invention generally relate to toilets and more particularly

toilets that are ventilated to remove odors.

Background

The tendency in recent years towards closed rooms with air conditioning has brought
about a change in the location of bathrooms, particularly in apartments, town houses, motels
and hotels. Typically, in the past, bathrooms were often placed on an outside wall for
ventilation to be obtained by means of a window. Recent designs to buildings places
bathrooms within an interior of a building or living space in order to permit other living
areas to be placed adjacent an exterior wall of the building or house, thus increasing the
desirability of the living space. For those bathrooms placed within an interior space olfa
building or a living space, ventilation of odors from the bathroom is most often achieved by
ceiling ventilation systems, That is, a ceiling vent sucks out air from the bathroom, through
a conduit, and vents or exhausts bathroom air into the atmosphere. Accordingly, there is an

increasing need for improved ventilation of the modern bathroom over the inefficient

conventional method of ceiling vents.

Various types of devices for ventilating toilet bowls have been proposed and can be

categorized into several groups according to their construction and mode of operation. A
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number of devices exist where the ventilation system is attached to the seat, is a part of the seat,
or is built into the seat itself. Typical of thesé include: U.S. Patent No. 4,620,329, which
discloses a toilet having an internal channel in the seat for the conveyance of air through hollow
hinge mechanisms; and U.S. Patent No. 4,094,023, which discloses a toilet seat having a
perforated suction tube attached on the underside and an exhaust tube running down fhat extends
into the bowl. These ventilation systems can cause a sanitary problem due to the presence of
baffles, channels and openings along the underside of the seat and/or tubing located in the bowl

which present a breeding ground for bacteria.

Other devices exist in which the ventilation system is formed in the toilet bowl
independent of the water tank, and these require reconstructionof the bowlitselfasin U.S.

Patent Nos. 3,938,201 and 4,222,129, Onceagainunsanitary conditions are present.

Still other systems exist which are attached to the toilet bowl or hung on the side
thereof such as in U.S. Patent No. 4,317,242, These designs result in either an inconvenient

or hazardous condition.

There are ventilating devices where the ventilation is achieved through the overflow
pipe, such as is exhibited in U.S. Patent Nos. 4,232,406, 4,165,544 and 3,495,282, These

inventions all suffer from insufficient airflow volume to adequately ventilate the toilét.

Ventilating devices also exist that are positioned between the seat and the toilet bowl as
exhibited in U.S. Patent Nos. 3,069,696 and 4,402,091. These devices suffer from safety and

sanitation problems due to the additional tubing and vents.

A few designs provide a ventilating system by adding a vent adapter between the
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toilet bowl and the water tank, all in communication With one another, as exhibited in U.S.
Patent Nos. 2,777,137, 3,230,552 and U.S. Pat. No. 4,494;255. Because the vent adapter is
not an integral part of either the toilet bowl or the water tank, the device itself, as-well as the
crevices formed by the planes of connection, once again pose sanitation hazards and/or air

flow constraints. Also, this exposed vent adapter is unsightly.

U.S. Patent No. 2,351,560 uses a vent adapter positioned in the water inlet
connecting the closet to the bowl but requires a major structural change in the configuration
of the water tank to house a suction fan and motor assembly, and the motor wiring creates

an electrical hazard.

In U.S. Patent No.4,989,276, a ventilated odorless toilet was disclosed comprising a
toilet bowl having apertures along a bottom rim of the toilet for drawing odors from the |
toilet. Thedrawn odors were directed along aplurality of ventilation conduits within the water
tank. The plurality of ventilations conduits wére«ﬂuidly connected to a ventilation pipe or
conduit disposed within the walls of the building and fluidly connected to a vent or exhaust
opening in an exterior wall. The drawn odors are directed through the pipes and eventually

exhausted into theatmosphere.

In general, the above ventilation systems have one or more of the following problems:
inadequate sanitation, unsightly appearance, physical obstruction, electrical shock hazard, lack of

plumbing code compliance and/or expense.

An objective of this invention is to provide a practical, durable, simple, inexpensive, and
sanitary system of eliminating unwanted odors from the bathroom in an energy efficient manner

that can be adapted to work with toilets already installed in buildings Energy loss is
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additionally minimized by providing a relatively short interval of exhaust fan operation as

compared to the prolonged usage ofa less efficient bathroom fan.

Summary of the Invention

An improved ventilated toilet can comprise a toilet bowl having flush water apertures
spaced around the inner periphery of the toilet bowl rim of a conventional stool type toilet can be
used to draw off odors in the opposite direction of water flow. These odors then pass through a
tank vent channel that is placed between the toilet bowl and the water tank. The tank vent
channel 1s fluidly connected to a ventilation conduit which can be fluidly connected to the
outside atmosphere. The tank vent channel and the water tank are fluidly sealed to one another

using a rubber gasket and a flush valve having enlarged vent channels.

A flapper valve can be adapted to work cooperatively with the flush valve and a trip lever

can be adapted to work cooperatively with the flapper valve,

Once the odors pass through the vent channel in the base of the water tank, the air flow
proceeds up a vent channel provided along the back of the water tank and out through an
opening port in the back of the tank that in turn communicates with a vent pipe having anin-

stream exhaust fanmounted at a remote location.

Thus, in some embodiments, the invention provides an improved ventilated toilet,
comprising: a water tank, the water tank configured to contain a volume of water that can be
released by a user; bowl, wherein the bowl comprises a water inlet chamber, and at least one

water channel, the water inlet chamber and the at least one water channel being fluidly connected
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to the water tank and configured to channel water into the bowl when the volume of water in the
water tank is released by the user, and to provide an conduit for odors present in the bowl to be
removed from the bowl; a ventilation conduit, the ventilation conduit providing a passage for
odors present in the toilet to be removed from the bowl to the atmosphere outside an enclosure in
which the ventilated toilet is situated; wherein the water tank further comprises: a fluid chamber,
the fluid chamber configured to hold the volume of water; a vent channel, the vent channel
comprising a ventilation cavity, the ventilation cavity configured to provide a conduit between
the bowl and the ventilations conduit, operative to remove odors present in the ventilated toilet; a
first valve, the first valve secured to the fluid chamber and moveable between a closed position
and an open position, such that when the first valve is in the closed position, the volume of water
in the fluid chamber is substantially prevented from flowing into the bowl, and wherein when the
first valve is in the open position substantially the entire volume of water in the water tank is
released into the bowl; a second valve, the second valve providing a fluid connection between
the first valve and the bowl, and further providing atmospheric communication of the bowl with
the vent channel and ventilation conduit; an actuator, the actuator comprising a trip lever
configured to move the first valve from the closed position to the open position, thereby

permitting water to be released from the water tank into the bowl,

In some embodiments, the first valve comprises a flapper valve, the flapper valve
moveable from the closed position to the open position by the actuator, and wherein the flapper
valve returns to the closed position in response to gravity as the water in the fluid chamber is

released into the water inlet chamber,

In some embodiments, the second valve further éomprises at least one vent, the at least

one vent in atmospheric communication with the ventilation cavity and the bowl.
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In some embodiments, the second valve further comprises a gasket, the gasket operative

~ to secure the second valve to the water inlet channel.

In some embodiments, the ventilation conduit further comprises a fan, the fan operative
to draw odors from the bowl through the ventilation conduit and to expel the odors into the
atmosphere outside the enclosure in which the ventilated toiled is situated. In some

embodiments, the fan is configured to operate continuously.

In some embodiments, the fan is activated directly‘by a user. In some embodiments, the
fan is activated by movement of the actuator. In some embodiments, the actuator further

comprises a timer operative to stop the operation of the fan after a pre-determined period of time.

In some embodiments, odors are substantially removed from the bowl at a flow rate of
1.6 gallons per flush. In some embodiments, odors are substantially removed from the bowl at a
flow rate of 1.3 gallons per flush. In some embodiments, odors are substantially removed from

the bowl at a flow rate of 0.8 gallons per flush

Brief Description of the Drawings

While the invention is claimed in the concluding portions hereof, preferred
embodiments are provided in the accompanying detailed description which may be best
understood in conjunction with the accompanying diagrams where like parts in each of the

several diagrams are labeled with like numerals, and where:

Fig. 1 is a side cross-sectional view of an embodiment of the present invention iflustrating a
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siphon bowl, a tank vent channel, a wfate? ftan,k, ﬂu.sh valve, and a flapper valve;

Fig. 2 is an enlarged side cross-sectional view of the tank vent channel of Fig. 1;

Fig.3ais an en}argedwside perspective viéw of the flapper valve and the flush valve of Fig. 1;
Fig. 3b is side view of the flapper valve énd the flush vaive of Fig. 3a;

Fig. 3¢ is a plan view of the flapper valve and the ﬂush .valve of Fig. 3a;

Fig. 4a is an enlarged side perspective view of an embodiment of the present invention
illustrating a rubber gasket for sealing the tank vent channel to the toilet bow! and water

tank of Fig, 1;
Figure 4b is a side cross-sectional view of the rubber gasket of Fig. 4a;
Fig, 4¢ is a plan view of the rubber gasket of Fig, 4a;

Fig. 5a is a side perspective view of an embodiment of the present invention illustrating a trip

lever for use with the flapper valve of Fig. 1;
Fig. 5b is a side view of the trip lever of Fig 5a;
Fig. 5¢is aplan view of thetrip lever of Fig. 5a; and

Fig. 5d is a rear view of the trip lever of Fig. 5a.

Detailed Description of the Invention
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With reference to Fig 1, an embodiment of the present invention comprises an ventilated
toilet bowl 10 comprising a bowl 20, a tank vent channel 30, connecting means 40 for sealingly
and fluidly connecting a water tank 50 to the bowl 20, and conduit means for fluidly connecting
the tank vent channel 30 to a ventilation conduit 60. The bowl 20 can be adapted to be
secured to a floor using knowntechniques, such as a base flange (notshown). The ventilated
toilet provides an advantage over prior art apparatus in that it draws odors from the toilet

and removes them to the atmosphere outside the enclosure where the toilet is situated.

To ensure that the water tank 50, the tank vent channel 30 and the bowl 28 are all fluidly
sealed together, connecting means 40 canbeused. In one embodiment, and as shown in Fig.
| I, the connecting means 40 can comprise a flapper valve 70 operatively connected to a flush

valve 80 having enlarged vent channels 150.

As shown, the flapper valve 70 is positioned within the water tank 50 and is
operatively connected to the flush valve 80 which spans the width of the tank vent channel
30to extend into the bowl 20. A rubber gasket 100 can be used to secure andseal the flush
valve 80 tothe bowl 20, and fluidly connect the bowl 20 tothe vent channel 3¢ and the water

tank 50.

The bowl 20 further comprises at least one water channels 110, which in some
embodiments can be located along an underside ofthe top circumferentialring 120 of the bowl
20. In action, the flushing of the toilet typically causes water from the water tank 50 to flow
through the connecting means 40 and into a water inlet chamber 130and into the bowl 20

through the plurality of water channels 1190.

The water channels 110 can also serve to function as vent apertures for odors within the
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bowl 20 to be exhausted through the water inlet chamber 130. As the odors coliect within the
water inlet chamber 134, the odors pass through the flush valve 80 of the connecting means 40

and are directed into a ventilation cavity 140 of the vent channel 30 through enlarged vents 150.

The enlarged vents 150, are effective to permit operation of the system both with older
versions of toilet installations, as well as with low flow énd High Efficiency Toilet (HET)
configurations that are designed to operate with reduced water volume per flush. For example,
embodiments of the present system are effective to remove odors in toilet systems with flows of
1.6 gallons per flush (GPF), or lower. In some embodiments, the system is effective to remove
odors in toilet installations with flows of about 1.3 GPF or lower. In some embodiments, the

system is effective to remove odors in toilet installations with flows of 0.8 GPF or lower.

With reference to Fig. 2, the vent channel 30 has an opening 160 adjacent a top
portion thereof which can be adapted to fluidly connect the ventilation cavity 140 to a pre-

existing ventilation conduit 60.

The ventilation conduit 60 can be fluidly connected to the outside atmosphere using
known techniques and also include a fan 61 to encourage and/or ensure consistent ventilation of
odors from the toilet 10 and their movement to the atmosphere outside the enclosure where the

toilet is situated.

Figures 3a to 3c illustrate the connecting means 40 in greater detail. As shown, the
flapper valve 70 is adapted to be secured to a bottom portion of the water tank 50 by threaded
connection to the flush valve 80, which extends the width of the vent channel 30. Applicant
notes that the enlarged vents 150 of the flush valve 80 are aligned within the ventilation cavity

140 of the vent channel 30. As shown, a bottom portion of the flush valve 80 extends beyond the
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vent channel 3¢ and is positioned with the water inlet channel 130 and secured thereto by a

rubber gasket 100.
Embodiments of the rubber gasket 100 are shown in Figs 4a to 4c.

Figs 5ato 54, inclusive, illustrate an embodiment of a trip lever 170 that can be adapted
to be used with any pre-existing water tank. Referring back to Fig. 1, the tip lever 170 is
operatiyely connected to a fill valve 180 that is fluidly connected to a water intake 190 along a
bottom surface of the water tank 50 and operatively connected to the flapper valve 70. By
pushing down on the trip lever 170, the ﬂappér valve 70 is caused to be opened, allowing the
water stored within the water tani;; 50 to escape through the connecting means 40 and into the

bowl 20.

When the toilet is not being flushed, any odors within the bowl 20 passes through the
water channels 110, into the water inlet chamber 130, through the enlarged vents 150 and into
the ventilated cavity 140. From there a fan 61 will cause the odors to be fluidly moved through

the ventilation conduit 60 and into the outside atmosphere.

In some embodiments, the fan can be configured to run continuously. In other cases, it
may be desirable to activate the fan only when the ventilated toilet is in use, and possibly for a
period of time afterwards. In this case the épparatus could include a switching mechanism to
allow a user to turn the fan on and off as desired. In still other embodiments, operation of the fan
may be link to the actuator assembly, such that when the toilet is flushed the fan is automatically
started. In these cases, the system might also include a timer to turn the fan off again after a pre-

determined length of time.
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It will be recognized that the specific materials used in constructing the various
components of the system described herein, are not considered to be limiting to the scope of the
invention. Those of skill in the art will readily recognize and, be able to, select materials and
components that will accomplish the objecﬁves of the invention without requiring any inventive
skill. 1t should also be apparent to those skilled in the art that many more modifications besides
those already described are possible withoﬁt dé-parting from the inventive concepts herein. The
inventive subject matter, therefore, is not to be restricted except in the scope of the appended

claims.

Moreover, in interpreting both the spécific‘ation and the claims, all terms should be
interpreted in the broadest possible manner consistent with the context. In particular, the terms
“comprises” and “comprising” should be interpreted as referring to elements, components, or
steps in a non-exclusive manner, indicating that the referenced elements, components, or steps
may be present, or utilized, or combined with other elements, components, or steps that are not

expressly referenced.

Any reference or depiction of dimensions or relationships of the sizes of components of
the system described herein are merely for ifiustrative purposes and are not to be construed as

limiting in any way to the scope of the invention.
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Claims
1. An improved ventilated toilet, comprising:

a water tank, the water tank configured to contain a volume of water that can be released

by a user;

a bowl, wherein the bowl comprises a water inlet chamber, and at least one water
channel, the water inlet chamber and the at least one water channel being fluidly connected to the
water tank and configured to channel water into the bowl when the volume of water in the water
tank is released by the user, and to provide an conduit for odors present in the bow] to be

removed from the bowi;

a ventilation conduit, the ventilation conduit providing a passage for odors present in the
toilet to be removed from the bowl to the atmosphere outside an enclosure in which the

ventilated toilet is situated;
wherein the water tank further comprises:
a fluid chamber, the fluid chamber configured to hold the volume of water;

a vent channel, the vent channel comprising a ventilation cavity, the ventilation
cavity configured to provide a conduit between the bowl and the ventilations conduit,

operative to remove odors present in the ventilated toilet;

a first valve, the first valve secured to the fluid chamber and moveable between a
closed position and an open position, such that when the first valve is in the closed .

position, the volume of water in the fluid chamber is substantially prevented from
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flowing into the bowl, and wherein when the first valve is in the open position

substantially the entire volume of water in the water tank is released into the bowl;

a second valve, the second valve providing a fluid connection between the first
valve and the bowl, and further providing atmospheric communication of the bowl with

the vent channel and ventilation cohduit;

an actuator, the actuator comprising a trip lever configured to move the first valve
from the closed position to the open position, thereby permitting water to be released

from the water tank into the bowl.

2. The ventilated toilet of claim 1, wherein the first valve comprises a flapper valve, the
flapper valve moveable from the closed position to the open position by the actuator, and
wherein the flapper valve returns to the closed position in response to gravity as the water in the

fiuid chamber is released into the water inlet chamber.

3. The ventilated toilet of claim 1, wherein the second valve further comprises at least one
vent, the at least one vent in atmospheric communication with the ventilation cavity and the

bowl,

4. The ventilated toilet of claim 1, wherein the second valve further comprises a gasket, the

gasket operative to secure the second valve to the water inlet channel.
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5. The ventilated toilet of claim 1, wherein the ventilation conduit further comprises a fan,
the fan operative to draw odors from the bowl through the ventilation conduit and to expel the

odors into the atmosphere outside the enclosure in which the ventilated toiled is situated.

6. The ventilated toilet of claim 5, wherein the fan is configured to operate continuously.

7. The ventilated toilet of claim 5, wherein tile fan is activated directly by a user.

8. The ventilated toilet of claim 5, wherein the fan is activated by movement of the actuator.
9. The ventilated toilet of claim 8, wherein the actuator further comprises a timer operative

to stop the operation of the fan after a pre-determined period of time.

10.  The ventilated toilet of claim 1, wherein odors are substantially removed from the bow] at

a flow rate of 1.6 gallons per flush.

11. The ventilated toilet of claim 1, wherein odors are substantially removed from the bowl at

a flow rate of 1.3 gallons per flush.

Page 14 of 16

CA 3039703 2019-04-09



12. The ventilated toilet of claim 1, wherein odors are substantially removed from the bowl at

a flow rate of 0.8 gallons per flush
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